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We claim: 



1 . A f oYmulation comprising FSH or a FSH 
variant, containing an alpha and beta subunit, and a 
preservative selected\f rom the group consisting of phenol, 
m-cresol, p-cresol, o-cresol, chlorocresol , benzyl alcohol, 
alkylparaben (methyl, ethyl, propyl, butyl and the like), 
benzalkonium chloride, benzethonium chloride, sodium 
dehydroacetate and thimerpsal, or mixtures thereof in an 
aqueous diluent . 

2. A formulation of Claim 1, wherein the 
preservative is phenol, m-cresol, chlorocresol, or a mixture 
thereof . 

3 . A formulation fef Claim 2 , wherein the 
concentration of FSH or a FSH yariant is about 1.0 ng/ml to 
about 50 mg/ml. 

4 . A formulation of \Claim 3 , further comprising 
an isotonicity agent. 

5 . A formulation oi 
a physiologically acceptable toufjf 

6 . A formulation cojstprx^ 
lyophilized in a first vialT and' a 

preservative selected from the group Aconsisting of .phenol , 
m-cresol, p-cresol, o-cresol, chlorocresol, benzyl alcohol, 
alkylparaben (methyl, ethyl, propyl, butyl and the like), 
benzalkonium chloride, benzethonium chloride, sodium 
dehydroacetate and thimerosal, or mixtures thereof in an 
aqueous diluent , 

7. A formulation of Claim 1, Wherein said FSH or 
a FSH variant and preservative are in solution. 

8. A formulation of Claim 1, wherein said FSH or 
a FSH variant is at least one compound selected from the 
group consisting of : 
(a) : a-subunit: (SEQ ID NO:l) 



4, further comprising 

Lng FSH or a FSH variant 
kecond vial containing a 
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FPDGEEOTIQGCPECKLKENKYFSKPDAPIYQCMGCCFSRAYPT^ 
ITSE^T^VAKAFTKATVMGNVRVENHTECHCSTCYYHKS 
p-SUbunit: (SEQ ID NO: 2) 

rsceltniAtvekeecgfcisinttwcagycytrdlvyrdparpniqktctfkel 
vyetvkvpgc^hadslytypvatechcskcdsdstdct\niglgpsycsfreike 

(b) :a-subunit: (SEQ ID NO: 3) 

fpdgefttqdcp^klrenkyffklgvpiyqckgccfsrayptparsrk™lvpkn 
itsestccvakafirvtvmgniklenhtqcycstcyhhki 

p-subunit : (SEQ ID NO:4) 

nsceltnitiavekegcgfcitinttwcagycytrdlvykdparpniqktctfkel 
vyetvkvpgcahhadslytypvatachcgkcnsdstdctvrglgpsycsfgdmke 

(c) :a-subunit: (SEQ ID No\"5) 

apdvqdcpectlqenpffsqijgapilqcmgccfsrayptplrskktmlvqknvtse 
s t c c vaks ynrvtvmggf kvem1tachc s t c yyhks 

P-subunit: (SEQ ID NO:6yyA 

nsceltnitiaiekeecrfcisiAt^cagycytrdlvykdparpkiqktctfke^ 
vtetvrvpgcahhadslytypv^te^cgkcdsdstdctvrglgpsycsfg 

(d) :a-subunit : (SEQ ID NO: 7) y\ 

fpdgeftmqgcpecklkenkyf^clg^iyqcmgccfsrayptparskkt^ 
itseatccvakaftkatvmgnarvenhrachcstcyyhks 

P-subunit : (SEQ ID NO:8) \ 

NSCELTNITITVEKEECNFCISINTTWCAOTCYTRDIiVYKDPARPNIQKTCTFKEL 
VYET\HCVPGCAHHADSLYTYPVATECHCGKCTSDSTDCTVR 

(e) :a-subunit: (SEQ ID NO:9) \ - - - -. . 

FPDGEFTMQGCPECKIjKENKYFSKPDAPIYQCMGCCFSRAYPTPARSKKTMLVPKN 

ITSEATCCVAKAFTKATWIGNVRVENHTECHCSTp^ 

p-subunit: (SEQ ID NO: 10) \ 

RSCELTNITITVEKEECSFCISINTTWCAGYCYTRDLVYKDPARPNIQKACTFKEL 
VYETVKVPGCAHHADSLYTYPVATECHCGKCDRDST©CTVRGLGPSYCSFSDIRE 

(f) :a-SUbunit: (SEQ ID NO: 5) \ 

APDVQDCPECTLQENPFFSQPGAPILQCMGCCFSRAYFTPLRSKKTMLVQKNVTSE 
STCCVAKSYNRVTVMGGFKVENHTACHCSTCYYHKS ' \ 
p-subunit: (SEQ ID NO:ll) \ 

NSCELTNITIAIEKEECRFCISINTTWCAGYCYTRDLVYKD^ARPKIQKTCTFKEL 
VYETVRVPGCAHHADSLYTYPVATQCHCGKCDSDSTDCTVRGUliGPSYCSFGE 



WO 00/04913 



PCT/US99/16031 



(g) :a-silininit : (SEQ ID NO: 5) 

APDVQDCPECTLQENPFFSQPGAPILQCMGCCFSRAYPTPLRSKKTMLiVQKNVTSE 

STCCV^SYT^VTVMGGFKVENHTACHCSTCYYHKS 

P-subunaSt : (SEQ ID NO:12) 

NSCELTNI^AIEKEECRFCISINTTWCAGYCYTRDLVYKDPARPKIQKTCTFKEL 
VYETVRVPGCJVHHADSIiYTYPVATQCHCGKCDSDSTDCTVRGLGPSYCSFGEM 

(h) :a-subunit: (SBD ID NO: 5) 

APDVQDCPECTLOTNPFFSQPGAPILQCMGCCFSRAYPTPLRSKKTMLVQKNVTSE 

STCCVAKSYNRVTV^GGFKVENHTACHCSTCYYHKS 

P-subunit: (SEQ \p NO: 13) 

nsceltnitiaiekeeWfcisinttwcagycytrdlvykdparpkiqktctfkeij 
vyetvrvpgcahhadslWypvatqchcgkcdsdstdctvrglgpsycsfgemk 

9 . A method oi[ treating infertility which 
comprises administering to\a patient in need thereof a 
formulation according to ClVim 1. 

10. A method\of Claim 9, wherein said 
patient is selected from the group consisting of a human, 
sheep, cow, pig, horse, or rabMt J 

11 . A process fitjjP^reparing a preserved 
solution formulation of FSH orlayFSH variant, containing an 
alpha and beta subunit, which^dompYises admixing said FSH or 
a FSH variant and a preservative selected from the group 

consisting of phenol, ih-cresol, p-crasol, o-cresol, 

chlorocresol, benzyl alcohol, alkylparaben (methyl, ethyl, 
propyl, butyl and the like) , benzalkonrvim chloride, 
benzethonium chloride, sodium dehydroaceVate and thimerosal, 
or mixtures thereof, in an aqueous diluentt. 

12 . An article of manufacture for human 

pharmaceutical use, comprising packaging material and a vial 
comprising a solution of FSH or a FSH variance containing an 
alpha and beta subunit, and a preservative solution, wherein 
said packaging material comprises a label whictrv indicates 
that said solution may be held over a period of 3^4 hours or 
greater . \ 
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\ 13. The article of manufacture of Claim 12, 

wherein said vial is a glass container having a stopper for 
multi-use administration. 

14\ The article of manufacture of Claim 12, 

wherein said v^al is a blister pack, capable of being 
punctured and ussed in pulmonary administration. 

15. \ The article of manufacture of Claim 12, 
wherein said vial\is a pen- injector device. 

16. \ An article of manufacture, comprising 
packaging material, \a first vial comprising lyophilized FSH 
or a FSH variant, containing an alpha and beta subunit, and 
a second vial comprising a preservative solution, wherein 
said packaging material\comprises a label which instructs a 
patient to reconstitute toie said lyophilized FSH or a FSH 
variant in the preservative solution for use over a period 
of of 24 hours or greater. \ 

17. The artaicle of manufacture of Claim 16, 
wherein said first vial and said second vial are embodied in 
a pen-injector device. \ 

18 . A method oJ^trtating infertility in a 

patient, which comprises admin: [^texing to a patient in need 
thereof a preserved solution o: FSjl or a FSH variant, 
containing an alpha and beta Spibunit, in an preserved 
" solution, said solution being - suitable f or administration 
over a period of 24 hours or greater\ 

19 . A method of using\a stable solution of 
FSH or a FSH variant, containing an alpha and beta subunit 
to treat infertility in a patient, which, comprises 
administering to a patient in need thereof a solution of FSH 
or a FSH variant in a stable solution, sard solution being 
suitable for administration over a period of 24 hours or 
greater . \ 

20. The use of at least one aYpha or beta 
polypeptide of a FSH or a FSH variant in the preparation of 
a preserved formulation adapted for administration over a 
period of 24 hours or greater. \ 
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!1. A stable formulation comprising at least one 
FSH or a FSH variant, containing an alpha and beta subunit, 
and phosphat^vbuf f er containing saline or a salt, wherein 
said FSH or a IfSH variant comprises at least 90% FSH or a 
FSH variant dim^jrs after 60 days at 23°C. 

22. A ^formulation of Claim 21, wherein the 
concentration of sVid FSH or a FSH variant is about 1.0 
|ng/ml to about 50 mJjr/ml . 

23. A formulation of Claim 21, further comprising 
an isotonicity agent . 

24. A formulation of Claim 21, wherein said 
buffer is phosphate buffered saline. 

25. A formulation comprising a first vial 
containing a lyophilized FSH or a FSH variant containing an 
alpha and beta subunit, and V second vial containing 
phosphate buffer containing s\line or a salt, 

26. A formulation ofiv Claim 21, wherein said FSH 



lbuffer are in solution. 
21, wherein said FSH 
sound selected from the 



or a FSH variant and said phospt 
27. A formulation of 
or a FSH variant is at least one| 
group consisting of : 

(a) : a- subunit: (SEQ ID NO:l) 

FPDGEFTMQGCPECKLKENKYFSKPDAPIYQCMQCCFSRAYPTPARSKKTMLVPKN 
ITSEATCCVAKAFTKATV^GNVllVENHTECHCSTtYYHKS 
P~ subunit: (SEQ ID NO:2) 

RSCELTNITITVTSKEECGFCISINTTWCAGYCYTRDJ^^ 
VYETVKVPGCAHHADSLYTYPVATEOTCSKC 

(b) : a- subunit: (SEQ ID NO: 3) 

FPDGEFTTQDCPECKLRENKYFFKLGVPIYQCKGCCFSRAYPTPARSRKTMLVPKN 
ITSESTCCVAKAFIRVTVMGNIKLENHTQCYCSTCYHHKI 
p- subunit: (SEQ ID NO:4) 

NSCELTNITIAVEKEGCGFCITINTTWCAGYCYTRDLVYKDPARPNIQKTC 
VYETV1CVPGCAHHADSLYTYPVATACHCGKCNSDSTO 

(c) :a-subunit: (SEQ ID NO: 5) 
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APDVQQCPECTLQENPFFSQPGAPILQCMGCCFSI^YPTPLRSKKTMLVQKNVTSE 

STCCVAKSYNRVTVMGGFKVENHTACHCSTCYYHKS 

p-SUbun^t: (SEQ ID NO: 6) 

NS CELTNIT^I AI EKEECRFC I S INTTWCAGYCYTRDLVYKDPARPKI QKTCTFKEL 
VYETVRVPGO^HADSLYTYPVATQCHCGKCDSDSTDCTVRGLGPSYCSFGEMKE 

(d) :<x-subunit: (SfeQ ID NO: 7) 

F PDGEFTMQGC P^CKLKENKYFS KLGAP I YQCMGCCFSRAYPTPARS KKTMLVE*KN 
ITS EATC CVAKAFTOCATVMGNARVENHTE CHC STC YYHKS 
p-subunit : (SEqVd NO:8) 

NS CELTNITITVEKEEfcNFCI S INTTWCAGYCYTRDLVYKDPARPNI QKTCTFKEL 
VYETVKVPGCT^HHADSLOTYPVATECHCGKCDSD 

(e) :a-subunit: (SEQ ID N0s:9) 

FPDGEFTMQGCPECKLKENCTFSKPDAPIYQC^GCCFSRAYPTPARSKKTMLVPKN 

ITSEATCCVAKAFTKAT\mGN^VENHTECHCSTCYYHKS 

p-subunit: (SEQ ID NO:l\) 

RS CELTNITITVEKEECS FC I S INTTWCAGYCYTRDLVYKDPARPNI QKACTFKE 
LVYETVKVPGCAHHADSLYTYPVA'reCHpGI^DRDSTDCTV^ 

E \ X I 

(f) :<x-subunit: (SEQ ID NO:5) \[ \ / 

APDVQDCPECTLQENPFFSQPGAPimC^^ 

STC CVAKS YNR VTVMGG F KVENHT ACHCS TC^HKS 

p-subunit: (SEQ ID NO: 11) \x\ 

NSCELTNITIAIEKEECRFCISIN^FV^GYC^ 

VYETVRVPGCAHHADSLYTYPVATQCHCGKCTSDSTDCTV^ 

(g) :a-subunit: (SEQ ID NO: 5) \ 

APDVQDCPECTLQENPFFSQPGAPILQCMGCCFSRAYPTPLRSKKTMLVQKNVTSE 
STCCVAKSYNRVTVMGGFKVENHTACHCSTCYYHKS \ 
P-subunit : (SEQ ID NO:12) \ 

NSCELTNITIAI EKEECRFC I SINTTWCAGYCYTRDLVY^GDPARPKIQKTCTFKEL 
VYETVRVPGCAHHMSLYTYPVATQCHCGKCDSDSTDCTvRGLGPSYCSFGEM 

(h) :a-subunit: (SEQ ID NO: 5) \ 

APDVQDCPECTLQENPFFSQPGAPILQCMGCCFSRAYPTPL^KKTMLVQKNVTSE 
STCCVAKSYNRVTVMGGFKVENHTACHCSTCYYHKS \ 
p-subunit : (SEQ ID NO:13) \ 
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NSCHiTNITIAIEKEECRFCISINTTWCAGYCYTRDLVYKDPARPKIQKTCTFKEL 
VYETvRVPGCAHHADSLYTYPVATQCHCGKCDSDSTDCTVRGLGPSYCSFGEMK 

28 \ A method of treating infertility which 

comprises administering to a patient in need thereof a 
formulation according to Claim 21. 

29. \ A method of Claim 28, wherein said 
patient is selected from the group consisting of a human, 
sheep, cow, pig, ho^se, or rabbit. 

30. A proctess for preparing a stable solution 
formulation of FSH or \ FSH variant, containing an alpha and 
beta subunit, which comprises admixing a FSH or a FSH 
variant in phosphate buffer containing saline or a salt. 

31. An article of manufacture for pharmaceutical 
use, comprising packaging material and a vial comprising a 
stable solution of FSH or a FSSH variant , containing an alpha 
and beta subunit, in an aqueous, diluent , wherein said 
packaging material comprises a label which indicates that 
such solution is suitable for use\ otsx a period of 24 hours 
or greater. X J 

32. The article of manufacture of Claim 31, 
wherein said vial is a glass contaraer^having a stopper for 
multi-use administration. \ \y 

33". The article of- manuJ^Jture- of. Claim .3.1/ 
wherein said vial is a blister pack, capable of being 
punctured and used in pulmonary administration. 

34. The article of manufacture \pf Claim 31, 
wherein said vial is a pen-injector device \ 

35. An article of manufacture, comprising 
packaging material, a first vial comprising A lyophilized 
FSH or a FSH variant containing, an alpha and beta subunit, 
and a second vial comprising a stable aqueous abluent, 
wherein said packaging material comprises a label which 
instructs a patient to reconstitute said FSH or e\ FSH 
variant in the aqueous diluent to form a solution that is 
suitable for use over a period of 24 hours or greatWr. 
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The article of manufacture of Claim 35, 
wherein said >£irst vial and said second vial, are embodied in 
a pen-injector\device . 

37. A method of treating infertility in a 
patient, which comprises administering to a patient in need 
thereof a stable solution of FSH or a FSH variant, 
containing an alpha, and beta subunit, in an aqueous 
phosphate buffered diluent, said solution being suitable for 
administration over a\ period of 24 hours or greater . 

38. A method of using a solution FSH or a FSH 
variant, containing an Vlpha and beta subunit, to treat 
infertility in a patient \ which comprises administering to a 
patient in need thereof aNstable solution of FSH or a FSH 
variant in an aqueous diluent suitable for use over a period 
of 24 hours or greater. 

39. The use of at \Least one polypeptide of a FSH 
or a FSH variant in the preparation of a stable formulation 



adapted for administration over 
greater . 

A formulation as 
An article of m< 
A process as desc^ 
A use as described he 



40. 
41. 

42 . 

43 . 
44 
45, 



riod of 24 hours or 

ribed herein, 
ture as described herein 
herein, 
in. 



A method as described hterexn. 

Use of a formulation of \laim 1 for treating 
infertility in a patient in need the 

46. Use of a formulation of clXini 1 wherein said 
patient is selected from the group consisting of a human, 
sheep, cow, pig, horse, or rabbit. 

47. Use of a preserved solution of\FSH or a FSH 
variant, containing an alpha and beta subunit, \t° treat 
infertility in a patient in need thereof, said splution 
being suitable for administration over a period o^ 24 hours 
or greater. 

48. Use of a stable solution of FSH or a 1 
variant, containing an alpha and beta subunit, to tre^t 
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infertility ima patient, which comprises administering to a 
patient in neecK thereof a solution of said FSH or a FSH 
variant in a phosphate buffer, containing saline or a salt, 
over a period of 2A hours or greater. 

49. Use\pf a formulation of Claim 21 for treating 
infertility in a pauient in need thereof. 

50. A use of Claim 49 wherein said patient is 
selected from the grou£ consisting of a human, sheep, cow, 
pig, horse, or rabbit. 

51. Dse of stable stable solution of purified FSH 
or a FSH variant, containing an alpha and beta subunit, in a 
phosphate buffer containing: saline or a salt suitable for 
administration over a period, of 24 hours or greater for 
treating infertility in a patient in need thereof . 

52. Use of a s tabled solution FSH or a FSH 



3H vi 



Lnc 



subunit, to treat 
, wherein said 
iant in phosphate 
citable for use over 



formulation 
containing an 
selected from the 



variant, containing an alpha ano 
infertility in a patient in 
stable solution of said FSH or a 
buffer containing saline or a salf 
a period of 24 hours or greater. 

53 . A process of produd 
comprising admixing FSH or a FSH 
alpha and beta subunit, and a 

group "consisting of phenol, m-cresol 7 p-Acresol, - o-cresol, 
chlorocresol, benzyl alcohol, alkylparaben (methyl, ethyl, 
propyl, butyl and the like), benzalkoniuA chloride, 
benzethonium chloride, sodium dehydroacetanp and thimerosal, 
or mixtures thereof in an aqueous diluent. 

54 . A process of producing a stabile formulation 
comprising admixing at least one FSH or a FSH 
containing an alpha and beta subunit, and a phAsphate buffer 
containing saline or a salt, wherein said FSH on a FSH 
variant comprises at least 90% FSH or a FSH variant dimers 
after 60 days at 23°C. 
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55. \a process of Claim 53, wherein the 
preservative is\phenol, m-cresol, chlorocresol , or a mixture 
thereof . 

56. A process according to any of Claims 53-54, 
wherein the concentration of FSH or a FSH variant is about 
1 . 0 jig/ml to about mg/ml . 

57. A process according to any of Claims 53-54, 
further admixing an i&otonicity agent . 

58. A process of Claim 53-54, further admixing a 
physiologically acceptable buffer. 

59. A processV comprising preparing a FSH or a FSH 
variant lyophilized in a \f irst vial, and preparing a second 
vial containing a preservative selected from the group 
consisting of phenol, m-cresol , p-cresol, o-cresol, 
chlorocresol, benzyl alcohol, alkylparaben (methyl, ethyl, 
propyl, butyl and the like) ,\ benzalkonium chloride, 
benzethonium chloride, sodiuim dehydroacetate and thimerosal, 
or mixtures thereof in an acjuepM diluent . 

60. A process of cL^±m 59, wherein said FSH or a 
FSH variant and preservative [ajefurther put into solution. 

61. A process according to any of claims 53-54, 
wherein said FSH or a FSH v^rianA is at least one compound 
selected from the group consisting^ of : 
(a) : a-subunit :~( SEQ ID NO: l) 



FPDGEFTMQGCPECKLKENKYFSKPDAPIYQCMGCCFSRAYPTPARSKKTMLVPKN 
ITSEATCCVAKAFTKATVMGNVRVENHTECHCSTCYYHKS 
P-subunit: (SEQ ID NO:2) \ 
RSCELTNITITVEKEECGFCISINTTWCAGYC^ 
VYTSTVKVPGGAKHADSLYTYPVAT^ 
(b) : a-subunit: (SEQ ID NO: 3) \ 

FPDGEFTTQDCPECKLRENKYFFKLGVPIYQCKGCCFSRAYPTPARSRKTMLVPKN 

ITSESTCCVAKAFIRVTVT4GNIKLENHTQCYCSTCYHHKI 

p-subunit: (SEQ ID NO:4) \ 

NSCELTNITIAVEKEGCGFCITINTTWCAGYCYTRDLWKDPARPNIQKTCTFKEL 
VTETVKVPGCAHHADSLYTYPVATACHCGKCNSDSTDCTVRGLGPSYCSFGDMKE 

\ 
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(c) :a-Wbunit : (SEQ ID NO: 5) 

APbVQDCPECTLQENPFFSQPGAPILQCMGCCFSRAYPTPLRSKICTMLVQKNVTSE 
STCfc VAKS YNRVTVMGGF KVENHTACHC S TCYYHKS 
P-suMinit: (SEQ ID NO: 6) 

NSCELTNITIAIEKEECRFCISINTTWCAGYCYTRDLVYKDPARPKIQKTCTFKEL 
VYETVIWPGCAHHADSLYTYPVATQCHCGKCDSDSTDCTVRGLGPSYCSFGEMKE 

(d) :a-subund)t: (SEQ ID NO: 7) 

FPDGEFTI^GCPECKLKENKYFSKLGAPIYQCMGCCFSRAYPTPARSKKTMLVPKN 

ITSEATCCvAKAFTKATVMGNARVENHTECHCSTCYYHKS 

P-subunit :\(SEQ ID NO: 8) 

NSCELTNITI'^KEECNFCISINTTWCAGYCYTRDLVYKDPARPNIQKTCTFKEL 
WETVKVPGCABra^SLYTYPVATECT 

(e) :a-SUbunit: (SEQ. ID NO: 9) 

FPDGEFTMQGCPE^OjKENKYFSKPDAPIYQCMGCCFSRAYPTPARSKKTMLVPKN 

ITSEATCCVAKAFTmTVMGNVRVENHTECHCSTCYYHKS 

P-subunit: (SEQ II) NO: 10) 

RSCEIiTNITIWEKEEcWcZSXNTTWCAGYCYTRDLVYKDPARPNIQK^ 
VYTSTVKVPGCAHHADSXjYTtcPVATO 

(f ) :a-subunit: (SEQ ID N<|\5) J 

APDVQDCPECTLQENPFFSQP^ABjC^ 
STCCVAKSYNRVTVMGGFWE^TApkcSTCYYHKS 
p-subunit: (SEQ ID K&0<*\ 

_ NS CELTNITI AI EKEEeifFCI S INTTWCAGYCYTRDLVYKDPARPKIQKTCTFKEIi 
VYETVRVPGCAHHADSLYTYPVATQCTCGKCDSDSTDCTVRGLGPSYCSFGE 

(g) :a-SUbunit: (SEQ ID NO: 5) \ 

APDVQDCPECTLQENPFFSQPGAPILC^GCCFSRAYPTPLRSKKTMLVQKNVTSE 
S TC CVAKS YNRVTVMGGF KVENHTACHGSTCYYHKS 
P-subunit: (SEQ ID NO: 12) \ 

NSCELTNITIAIEKEECRFCISINTTWCAGYCYTRDLVYKDPARPKIQKTCTFKEL 
VYETVRVPGCAHHADSLYTYPVATQCHCGKC^SDSTDCTVRGLGPSYCSFGEM 

(h) :a-subunit: (SEQ ID NO:5) \ 

apdvqdcpectlqenpffsqpgapilq^gccfWayptplrskktmlvqknvtse 
stccvaksynrvtvmggfkvenhtachcstcyyhics 

P-subunit: (SEQ ID NO: 13) \ 



